
INTEX-19 flight summary- August 13, 2004

Primary objectives of this science flight from Mid America were Terra and aqua satellite validation and characterization of low level outflow 
over the Gulf of Mexico. It was expected that the northerly flow would allow a series of distinct urban/industrial plumes along the gulf coast 
to be characterized, so the west bound pass was flown at high altitude to create a DIAL curtain which could be used to target specific regions 
at low altitude on the return. Nominal take off time was 1400 UT with a total flight duration of 8.5 hours. The flight plan and flight profile is 
shown in the attached slides. A final aim was to return to Mid America close to on-schedule (2230 UT) to allow an on-time takeoff at 1530 
UT on Saturday (Flight 20 ) for return to Dryden. 

The major surface feature was a large high pressure center over the Midwest.  This circulation brought unusually cold 
temperature to the area.  East of the flight track, a stationary front was located along the East Coast, and Hurricane Charley was approaching 
the west coast of Florida.  These systems produced northerly low-level winds over virtually all of the flight area.  The only exception was 
southeast Texas where the winds had shifted to a more easterly direction.  Low level winds over coastal Louisiana and Texas were rather 
strong, reaching 20-30 kt in some areas. The flow aloft was dominated by a major trough located just east of the Mississippi River and a 
strong ridge over the Rocky Mountain area.  This combination provided westerly or northwesterly winds throughout the troposphere.  The
tropopause was relatively low over the northern portions of the flight track. There were relatively few clouds over the flight area. However, 
mid and low clouds did increase over the area during the afternoon due to surface heating. 

The flight plan offered  a good opportunity to take advantage of DIAL, since both the N-S and the E-W leg over the Gulf 
were repeated over the same ground track. Results were not quite as expected.  During the south bound leg a persistent layer of elevated 
ozone, decreasing in altitude to the south, was observed in the DIAL images. Repeated attempts to place the DC-8 into this layer were only 
marginally successful.  Speculation on board and the RAQMS forecast suggested this layer had stratospheric influence, however when we 
finally crossed through it on descent to set up the Terra spiral (1000 to 35,000 feet) over the gulf the peak ozone mixing ratio (115 ppb) 
appeared to be coincident with elevated CO (120 ppb). We did encountered this air on descent during landing, but were not able to linger for 
in-situ sampling.  During the west bound high altitude leg to Texas, the DIAL images did not reveal any clear individual plumes, rather the 
whole track was characterized by an aerosol laden boundary layer with low to moderate levels of ozone.  Therefore, the return was divided 
into a series of legs at 1000, 5000 and 8000 feet to characterize the vertical gradients in this polluted region.  As suggested by DIAL, ozone 
was not notably enhanced in this low level air mass, but essentially all other gases and especially the aerosols were greatly elevated.  During 
the upward spiral under AQUA, layers of enhanced ozone were noted at 10,000 and 17,000 feet. Altitude profiles of ozone, CO and the fast 
aerosol measurements all showed very good agreement between the upward and downward spirals. Both Terra and Aqua satellite 
underpasses  occurred under virtually cloud free conditions.  For the northbound leg we ascended to 5000 feet, intending to find the sloping 
ozone layer with DIAL and then climb to it. When it became apparent that the layer was no longer present we descended for one final 1000 
foot run to characterize the continental boundary layer and then ascended to 37,000 feet to expedite return and allow DIAL to image nearly 
the full thickness of the troposphere over central US.  As noted, enhanced ozone was observed in the mid troposphere as we approached 
Illinois, but the vertical distribution was markedly different than it had been in the morning.  

The navigational data are available at URL: http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html

http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html
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INTEX-19 flight plan- August 13, 2004

Take off time: 0915
Flight duration: 8 h

Objectives:
• satellite underpass
• Outflow from major industrial cities


	INTEX-19 flight summary- August 13, 2004
	INTEX-19 flight plan- August 13, 2004

